Interphase cytogenetics of precancerous and neoplastic human testicular germ cells by Walt, H. et al.
ADVANCES IN 
ANALYTICAL CELLULAR 
PATHOLOGY 
Proceedings of the First Conference of the 
European Society for Analytical Cellular Pathology, 
Schloss Elmau, F.R.G., 12-17 November 1989 
Editors 
Georg Burger 
Gesellschaft für Strahlen- und Umweltforschung mbH 
Institut für Strahlenschutz 
Neuherberg, F.R.G. 
Martin Oberholzer 
Institut für Pathologie der Universität Basel 
Basel, Switzerland 
G. Peter Vooijs 
University Hospital Sint Radboud Hospital 
Nijmegen, The Nether lands 
E X C E R P T A MEDICA, Amsterdam - New York Oxford 
vii 
C O N T E N T S 
S P E C I M E N P R E P A R A T I O N AND M E A S U R E M E N T S 
Sample preparation and methodology 
Fluorescence imaging of mitochondrial compartment in chondrocytes cultured 
on microporous membranes 
X. Ronot 3 
Comparative flow cytometric (FCM) and static cytometric (SCM) estimation of 
the D N A content of reference cell populations according to the method of 
fixation 
F. Duigou, P. Herlin, J . L . Liu, E. Masson, A.M. Grivaut, D. Bloyet and ; 
A. M. Mandard 5 A 
Influence of smears preparation and fixatives on D N A ploidy and 
morphonuclear features of the M X T mouse mammary tumor and normal 
murine tissues 
Y. de Launoit, R. Kiss, S. Gras and Α. Danguy 1 
Analysis o f DNA-texture in wet unfixed cell material applying UV-microscopy 
G. Sträßle and S. Witte 9 
Methodological problems in the determination of the 2C-DNA reference in 
single cell digital videodensitometry. Application to paraffin-embedded 
specimens 
D. Kindermann, C. Schmitz, Μ. Bischoff and U. Pfeifer 11 
Flowcytometric DNA-ploidy determination of soft tissue sarcoma. A comparison 
of three different sampling methods 
M. Fernö, Β. Baldetorp and Μ. Akerman 13 
Reliability of different sampling methods used with selective graphic tablet 
morphometry 
J.C. Fieege, P.J. van Diest and J.P.A. Baak 15 
Comparison between image cytometry ( ICM) and flow cytometry (FCM) in 
measurements of nuclear D N A content in gynecologic cancer 
J. Kaern, H.E. Danielsen, G. Farrants, A. Reith, S.W. Juhng, 
T.C. Stenersen, J. Wetteland and C. Trope 17 
A comparison of flow cytometry and image cytometry for estimation of nuclear 
D N A content in digestive tumors 
G. Monges, J.R. Delpero, J.F. Seitz, G. Houvenaeghel, M. Giovannini, 
B. Devictor, D. Brandini, Μ. Fraterno, Μ. Lopez, G. Guerinel and 
J. Hassoun 19 
Assessment of automatic bone histomorphometry: Comparison with manual 
method 
R. Juvin, E. Camus, Y. Usson and X. Phelip 21 
Analysis of D N A histograms 
B. Stenkvist 23 > 
The potential implication and prerequisites of morphometry in diagnostic work 
M. Oberholzer, H. Christen, M. Buser, R. Gschwind and R. Ettlin 25 
Nuclear D N A content evaluation by quantitative fluorescence image analysis 
Comparative study of ten fluorescent dyes 
M.S. Santisteban, M.P. Montmasson, F. Giroud and G. Brugal 27 
viii 
Software and hardware tools 
Evaluation of a quantitative microscope for image cytometry 
B. Jaggi, S.S.S. Poon, B. Pontifex, J. J.P. Fengler and B. Palcic 31 
Image analysis using an I B M PC 
S. Hempfer, W. Stolz and W. Abmayr \ 33 
Cell image segmentation and analysis aided by a modified problem adapted 
color transformation 
H. Harms 35 
Real colour in processing methods for cell analysis 
F.X. Strobl and G.J. Weiss 37 
Evaluation of two computerized methods for locating the nucleolus in the cell 
nucleus 
C. Lesty, L . Vincent, M. Raphael, C. Chleq and J. Binet 39 
Informatics in pathology. Software developed by the TEXCAN-group 
O. Ferrer-Roca and J.A. Martin 41 
How to quantify groups of objects? 
K. Rodenacker 43 
Three-dimensional structure analysis in cellular pathology by laser confocal 
microscopy and point process modelling 
D. König, S. Carvajal-Gonzalez, A.M. Downs, J.P. Rigaut and J. Vassy 45 
3D-microscopy: Quantitative approaches 
P. Schwarzmann and X. Wu 47 
C E L L B I O L O G Y 
Cell kinetics 
Analysis of murine B-cell activation and cell-cycle progression using high 
resolution flow cytometry 
H. Seyschab, H. Hoehn, P.S. Rabinovitch and U. Chen 51 
AT-specific D N A ligands provoke arrest in the G2 phase of the cell cycle and 
frequent chromosome polyploidisation 
J. Köhler, Κ. Kausch, Τ. Haaf, Η. Hoehn and Μ. Poot 53 
Image analysis of simultaneous bromodeoxyuridine and D N A labelling: 
Replication texture patterns through S phase 
C. Humbert, Y. Usson and G. Β ruga I 55 
Bromodeoxyuridine uptake of cells in different growth conditions in culture and 
in xenotransplants 
H. Baisch, K. König and U. Otto 57 
Cell kinetic evidence suggests elevated oxidative stress in cells from Bloom's 
syndrome 
M. Poot, H. W. Rüdiger, D. Schindler and H. Hoehn 59 
Cytogenetics 
Rapid diagnosis of chromosomal breakage syndromes using bivariate 
BrdU/Hoechst flowcytometry 
H. Seyschab, D. Schindler, Μ. Poot, Μ. Kubbies, A. Schinzel, J.-P. Fryns, 
N. Tommerup, M. Nenadov, P.S. Rabinovitch and H. Hoehn 63 
ix 
Performance of a semiautomatic system for chromosome analysis in scoring 
aberrations: Application to analyze the effect of low-level 50 Hz electromagnetic 
fields on human chromosomes in vitro 
J.M. Garcia-Sagredo 65 
High speed analysis o f slit scan profiles of normal and aberrant metaphase 
chromosomes 
M. Hausmann, P. Zuse, J. A. A ten, W. Rens, R. Männer and C. Cremer 67 
Identification of marker chromosomes in P A L A resistant cell clones by flow 
karyotyping and sorting, metaphase analysis and in situ hybridization 
M. Nüsse, S. Viaggi and S. Bonatti 69 
Interphase cytogenetics o f precancerous and neoplastic human testicular germ 
cells 
H. Walt, P. Emmerich, A. Jauch and T. Cremer 71 
Comparative chromosome analysis of ovarian cancer cells by karyotyping and in 
situ hybridization techniques 
V.T.H.B.M. Smit, J. W. Wessels, P. Mollevanger, Ρ J. Schrier, A.K. Raap, 
G.C. Beverstock and C.J. Cornelisse 73 
Athena: Semi-automated karyotyping system 
I . T. Young, L.J. van Vliet and B.H. Mayall 75 
Flow cytometric detection o f biologically relevant chromosome aberrations 
F. J. Otto 11 
Automatic detection o f fragile X chromosomes 
/. Piper, J. Fantes, J. Gosden and Liang Ji 19 
Oncogenesis 
Melanoma cell invasion in vitro - Quantitative evaluation using automated 
image analysis 
J. Smolle, C. Helige, H.P. Soyer, S. Hoedl, H. Tritthart and H. Kerl 83 
Differentiation of spontaneous and virus-transformed osteoblast-like cells by 
computer-assisted imaging cytometry 
J. Schmidt, M. Aubele, U. Jutting, K. Rodenacker, A. Luz, V. Erfle and 
G. Burger 85 
Morphological changes in murine lymphocytes and vaginal cells during 
experimental tumorigenesis 
M. Aubele, R. Guttenberger and P. Gais 87 
S P E C I A L T E C H N I Q U E S 
Immunocytochemistry 
Simultaneous in situ hybridization and immunohistochemistry 
H. Höfler 91 
Intermediate filament proteins in the flow cytometric analysis of disease 
J.L.M. Beck, G.P. Vooijs and F.C.S. Ramaekers 93 
Silver enhanced gold particles as immuno label in flow cytometry. A feasibility 
study 
HS.P. Garritsen, Y.J.M. Olde Meierink, Y. Kraan, B.G. de Grooth and 
J. Greve 95 
Multiple antigen-mapping microscopy of human tissue 
W. Schubert 91 
χ 
Washless double-staining of nuclear antigen and D N A for flow cytometry 
J.K. Larsen, I.J. Christensen, J. Christiansen and B.T. Mortensen 99 
Localization of smooth-muscle markers in the quail ovary 
L . van Nassauw, F. Harrison and M. Ca lie baut 101 
In situ hybridization 
Detection of fetal cells by in vitro D N A amplification 
H.-Ul. Weier, Μ. Reitsma and J. W. Gray 105 
Methods for multiple in situ hybridization to D N A and m R N A targets 
Λ.Κ. Raap, P.M. Nederlof, R.W. Dirks, E.P.J. Arnoldus, J.C.A.G. Wiegant, 
H.J. Tanke and M. Van der Ploeg 107 
Quantitative analysis of fluorescent D N A - D N A in situ hybridization by image 
cytometry 
S. du Manoir, E. Camus and B. Gerard 109 
Interphase cytogenetics in bladder cancer: Comparison of in situ hybridization 
with flow cytometry and karyotyping 
A.H.N. Hopman, O. Moesker, W.G.A.B. Smeets, J.L.M. Beck, G.P. Vooijs 
and F. C. S. Ramaekers 111 
Detection of human papillomaviruses 16-18 in cervical cells by molecular 
hybridization: Relationship with morphonuclear cell image analyses 
D. dOlne, G. de Martynoff, M. Coibion, Y. de Launoit, C. Guenier, 
R. Paridaens and R. Kiss 113 
Papillomavirus D N A detection: Comparison of southern blot analysis with 
isotopic and nonisotopic in situ hybridization in invasive carcinoma of the 
uterine cervix 
L . D'Amato, A. Rotola and S. Pilotti 115 
Functional markers 
Independent regulation of endopeptidase activity and respiratory burst activity 
of neutrophils analyzed by flow cytometry 
G. Rothe, I . Assfalg-Machleidt, W. Machleidt and G. Valet 119 
Cell biochemical parameters of neutrophil activation in intensive care patients 
measured by flow cytometry 
G. Rothe, W. Kellermann and G. Valet 121 
Correlation of hair follicle cell kinetics and plasma androgens in hirsutism 
F. Kiesewetter and Η. Schell 123 
Phagocyte dysfunction following burn injury 
H. Vindenes and R. Bjerknes 125 
Heterogeneous respiratory burst response in granulocytes of tumor patients 
W. Kaffenberger, B. Clasen, U. Thaler and D. van Beuningen 127 
Elevated sensitivity of cultured melanoma cells to bromodeoxyuridine suggests 
endogenous generation of oxygen free radicals 
F.X. Weilbach, P.S. Rabinovitch, H. Hoehn and M. Poot 129 
Flow cytometric measurement of intracellular p H in cultured human 
keratinocytes using carboxy-SNARF-1 
P. van Erp, Μ. Jansen, G. de Jongh, J. Boezeman and J. Schalkwijk 131 
Monitoring of peroxidase activity during in vitro senescence and free radicals 
treatment of chondrocytes 
E. Com brier, X. Ronot, M. Kornprobst, F. Vincent and M. Adolphe 133 
xi 
A P P L I C A T I O N S IN D I A G N O S I S AND PROGNOSIS 
Gynecologic prescreening and cervical cancer 
Evaluation of LEYTAS screening for cervical cytology 
A.M.J, van Driel-Kulker, R. Strohmeier, H. Naujoks and J.S. Ploem 137 
Prescreening experiments with F A Z Y T A N - I P S 
P.W. Schwarzmann, Ε. Sprenger, R. Dörrer, J. Ε. Fischer, W. Greiner and 
W. Schlipf 139 
Semi-automated cervical smear pre-screening systems: A n evaluation of the 
Cytoscan-110 
O.A.N. Husain, K.C. Watts, F. Lorriman, E.B. Butler, J. Tucker, 
A. Carothers, P. Eason, S. Farrow, D. Rutovitz and M. Stark 141 
Report on a long-term trial of CYBEST Model 2 for prescreening for squamous 
cell carcinoma of the uterine cervix 
A. Mukawa and Y. Kamitsuma 143 
Some experiences from our cervical prescreening project 
B. Nord in, E. Bengtsson, O. Eriksson, T. Jarkrans and B. Sten kνist 145 
Cell and specimen classification in a cervical smear pre-screening system 
A. Carothers, D. Rutovitz and J. Tucker 147 
Automated analysis of colour images of stained cervical cells 
C. MacAulay and B. Palcic 149 
Classification of cervical cells using nuclear features 
B. Palcic, H. Tezcan and C. MacAulay 151 
Malignancy associated changes and their cytometric evidence 
G. Burger, U. Jutting and M. Aubele 153 
The use of malignancy associated changes in a hierarchic concept of 
classification for the automated cytological prescreening 
G. Haroske, S. Bergander, R. König and W.-D. Meyer 155 
Cytophotometric analysis of cervical intraepithelial neoplasia grade I I I and 
invasive carcinoma 
A.G.J.M. Hanselaar, G.P. Vooijs and M.M.M. Pahlplatz 157 
Bladder and prostate cancer 
FCM DNA ploidy and the pathologic stage or grade in bladder cancer 
S. Cao and Z. Wang 161 
DNA-grading of malignancy in urothelial carcinoma of the bladder. Prognostic 
validity, reproducibility and comparison with morphologic classification 
S. Biesterfeld, I . Homberg and A. Backing 163 
Bladder morphometry: A n adjunct to grading of bladder cancer 
C. Sowter, G. Slav in, G. Sowter, D. Rosen and W. Hendry 165 
Automated flow cytometric identification of human bladder cancer cells by 
functional cell parameters and blood-group antibodies 
H. Leyh and G. Valet 167 
Slit-scan flow cytometry retrospective and prospective study of bladder cancer 
L.L. Wheeless, A.T.K. Cockett, J.E. Reeder, M.J. O'Connell, 
R.D. Robinson, J.M. Cosgriff and I.N. Frank 169 
DNA-analysis of bladder washings by F C M using cytokeratin antibody labelling 
T. Liedl, M. Prosinger and D. Jocham 171 
Quantitative analysis of prostatic intra-epithelial neoplasia 
R. Montironi, M. Scarpelli, E. Pisani and G.M. Mariuzzi 173 
xii 
Computerized morphonuclear cell image analysis of malignant disease in bladder 
tissues 
C. De Prez, Y. de Launoit, R. Kiss, M. Petein, J . - L . Pasteels, A. Verhest 
and R. van Velthoven 175 
Breast cancer 
The role of high resolution cytometry in the prognosis of breast cancer 
G. Burger, U. Jutting, M. Aubele and A. Auer 179 
Does D N A cytometry have a place in the clinical laboratory? 
B. May all, F. Wald man, K. Chew, K. Christov, W. Goodson, B.-M. Ljung 
and H. Smith 181 
The significance of nuclear image cytometric features in clinical pathology 
K.D. Kunze, V. Dimmer, G. Haroske, W. Meyer and F. Theissig 183 
The multicenter morphometric mammary carcinoma project ( M M M C P ) : 
Preparing morphometry for routine application in breast cancer 
P.J. van Diest, J. P. A. Baak and other MMMCP participants 185 
c-erbB2 expression and D N A ploidy characteristics of primary breast cancer 
CP. Reid, T.J. Anderson, W.J. Gullick, M.M. Roberts and U. Chetty 187 
Evaluation of breast cancer D N A status and phenotype features by flow 
cytometric and immunohistochemical analysis of frozen samples 
G. Cattoretti and F. Rilke 189 
Quantitative cytology in the prognosis of breast cancer 
J. Dufer, F. Liautaud-Roger and P. Coninx 191 
Relationship between a computerized morphonuclear image analysis of breast 
cancer and histopathological grading 
D. Larsimont, R. Kiss, Y. de Launoit, W. Mattheiem and A. Verhest 193 
A comparison of static and flow cytometric estimation of breast cancer nuclear 
D N A content 
LO. Ellis, A. Locker, B. Dilks, A. Gilmour, C. W. Elston and R. W. Blarney 195 
Support of fine needle aspirate diagnosis in breast cancer by high resolution 
image analysis 
M.A. Vooijs, G.P. Vooijs, A.E. van 't Hof-Grootenboer, A.CP. Makkus, 
A.R. Peperkamp and J.H. Gem mink 197 
Ploidy and adjuvant therapy: Prognosis-value in node-positive breast cancer 
patients 
J. Jacquemier, F. Kopp, X. Muracciole, S. Romain, Μ. Torrente, J. Hassoun 
and P.M. Martin 199 
Progesterone receptor detection and quantification by bivariate 
immunofluorescence/DNA flow cytometry 
Y. Remvikos, C. Laine-Bidron, M. Grimaux, A. Jollivet and H. Magdelenat 201 
Image cytometry of estrogen and progesterone receptors in breast cancer 
G.P. Vooijs, D. Faverly, R. Holland, A.R. Peperkamp and J.H. Gemmink 203 
The relevance of immunostaining FNA smears of breast carcinomas with the 
monoclonal antibody KI-67 
V. Kuenen-Boumeester and Th.H. v.d. Kwast 205 
Blood and lymphatic system 
Multi-dimensional flow cytometric characterization of myeloid maturation in 
normal bone marrow and acute myeloid leukemia 
L . W.M.M. Terstappen and M.R. Loken 209 
xii i 
Monomyeloid cell differentiation in normal human bone marrow assessed by 
multidimensional flow cytometry 
L.W.M.M. Terstappen, I . Segers Nolten, M. Safford, V.O. Shah and 
M.R. Loken 211 
Flow cytometric study of myeloid cell differentiation 
F. Lund-Johansen, R. Bjerknes and O.D. Laerum 213 
S phase D N A content of cell subpopulations in normal and acute myeloid 
leukemic bone marrow 
P.P.T. Brons, A.M.J. Pennings, C. Haanen, H.M.C. Wesselsand 
J. Β.Μ. Boezeman 215 
Τ cell lymphoma with an unusual CD3- CD4 + phenotype and a partial deletion 
of chromosome 20 
L . van Hove, D. Selleslag, G. Verhoef, J. Ceuppens, H. van den Berghe, 
M. Stul and M. Boogaerts 217 
DNA image cytometry (ploidy and proliferative activity) in large cell lymphomas 
P. Felman, C. Souchier, B. Coiffier, O. Gentilhomme and P.-A. Bryon 219 
Morphometric analysis of small Β cell lymphoma 
L . Leo nein i, M.T. Del Vecchio and P. Tosi 221 
New parameters in image analysis of lymphoid cells: Definition, cytologic 
meaning and discriminatory potential 
M. Bergmann, Η. Heyn, Η. Harms, Η.Μ. Aus and Η.-Κ. Müller-Hermelink 223 
Flowcytometry in myelodysplasia syndromes 
J. S. Kristensen and P. Hokland 225 
An ultrastructural morphometric study on cells of the granulocytopoiesis in 
human bone marrow 
R.S. Fritsch, W. Widjaja, H. Maschek and Η Choritz 227 
Number, size and clustering of megakaryocytes in different diagnostic entitites 
of chronic myeloproliferative disorders (CMPD) 
R.S. Fritsch, V. Kaloutsi, T. Buhr, R. Nafe, H. Choritz and A. Georgii 229 
Detection and segmentation of nucleated cells in blood smears 
S.S.S. Poon, R.K. Ward and B. Palcic 231 
Reticulocyte count, comparison of the thiazole orange and auramin Ο flow 
cytometry methods 
L . van Hove, W. Goossens, V. van Duppen and R. Verwilghen 233 
Measurement of platelet associated immunoglobulins by use of monoclonal 
antibodies in a flow cytometry system 
G. Damanhouri, R. Eimes and G. T. Roberts 235 
Other sites 
DNA-grading of tumor malignancy, biological bases, prognostic validity and 
reliability 
A. Backing 239 
Morphometric and morphological parameters and nodal involvement in gastric 
cancer 
C. Oefner, A.R. Weger, D. Oefner, J. Lindholm, A. Kreczy, G. Oberhuber, 
R. Pointner and G. Mikuz 241 
DNA ultrasound and operative management in pancreatic cancer 
A.R. Weger, K.S. Glaser, G. Schwab, J. Tschmelitsch, G. Auer and 
G. Mikuz 243 
xiv 
Retrospective quantitative analysis of squamous cell carcinomas and associated 
precancerous lesions of the oesophagus - Methodology and first results 
P. Herlin, F. Duigou, J . L . Liu, E. Masson, J. Marnay, A.M. Grivaut, 
D. Bloyet, M. Gignoux, P. Segol, J.C. Mandard and A.M. Mandard 245 
Application of the CESAR-System in the diagnosis of bone tumours and 
tumour-like lesions 
T. Gahm, T. Dreyer and G. Delling 247 
The value of morphometry and D N A cytometry for the prediction o f recurrence 
in giant cell tumors of the bone 
S. Biesterfeld, D. Sun and A. Backing 249 
Prognostic and diagnostic value of DNA-cytometry in imprints of melanocytic 
lesions 
S. Hempfer, W. Stolz, W. Abmayr, P. Bingler and Μ. Landthaler 251 
Are dysplastic nevi a cytological entity? 
W. Stolz, W. Abmayr, P. Massoudy, H. Harms and O. Braun-Falco 253 
Interactive analysis of serous effusions by continuous motion imaging 
J.H. Tucker, E. Duvall, P. Eason, M.H. Stark and J. Gordon 255 
D N A content in renal adenocarcinoma analysed by flow cytometry 
M. Prosinger, Τ. Lied I, B. Ganzmann and D. Jocham 257 
Combined morphometrical and syntactic structure analysis as tools for 
histomorphological insight into human lung carcinoma growth 
K. Kayser, H. Stute, J. Bubenzer and J. Paul 259 
The detection of unspecific cellular changes in normal epithelial cells of nasal 
smears for monitoring workplace hazards of nickel workers 
A. Reith, S. Reichborn-Kjennerud, M. Aubele, U. Jutting and G. Burger 261 
Discriminating individual nasal lesions in nickel workers, based on 
morphometric features of the component layers of the mucosa 
S.-W. Juhng and A. Reith 263 
Specimen classification based on single cell classification 
S.K. Parui, U. Jutting and G. Burger 265 
Automated morphometry of isolated nuclei and sections from pancreatic ductal 
carcinoma transplanted into nude mice 
H. Kint, H. Coen, R. Collumbien, N. Dumarey, M. Pauwels, M. von Bulow, 
G. Klöppel and F. Roels 267 
The emergence of cells with abnormal D N A content represents a late event of 
the pathogenesis of oral carcinoma 
J. Hemmer 269 
Characterization of human colorectal mucosa, polyps and cancers by means of 
computerized morphonuclear image analysis 
A. Verhest, R. Kiss, Y. de Launoit, C. Fourneau, I . Salmon, J . L . Past eels 
and J.C. Pect or 271 
Flow and image cytometry for sperm quality assessment: Quo vadis? 
X. Ronot, J. Auger and J.-P. Dadoune 273 
Assessment of human peripheral nerve morphometry as a diagnostic tool of 
neuropathies: Stepwise discriminant analysis of 15 cases 
S. Torch, Y. Usson and R. Saxod 275 
XV 
T H E R A P Y R E L A T E D E F F E C T S 
Radiation effects 
Changes in subpopulations of lymphocytes after exposure to ionizing radiation 
in vitro and in vivo 
A. Dehoz, F. Beaufort, A. Erzberger, H. Czempiel, C. Egblomasse and 
G. Hinz 279 
Population kinetics and nuclear/cytoplasmic ratio of mononuclear phagocytes in 
the X-irradiated rhabdomyosarcome R1H 
Α. Τ amok and 1. Brammer 281 
Early changes in chromatin of damaged cells detected with Hoechst 33342 and 
propidium iodide staining 
J. W. Ellwart and P. Dormer 283 
Combined biochemical and morphological evaluation of aminoglycoside-induced 
phospholipidosis at low, therapeutically-relevant doses in rats 
M.B. Carlier, G. Laurent, P. Maldague and P.M. Tulkens 285 
Changes in the capacity o f lymphocytes to be activated by different mitogens 
caused by irradiation in vitro and in vivo 
A. Erzberger, A. Dehos, A. Waldmann, I. Baumgartner and S. Widemann 287 
Non-stoichiometric fluorochrome binding induced by X-rays in G0/G1 
lymphocytes shown by BRDU/Hoechst flow cytometry 
M. Kubbies 289 
Cell cycle alterations and vimentin-expression induced in TPA-treated MPC-11 
mouse plasmacytoma cells 
M. Kubbies, G. Giese and P. Traub 291 
Quantitative study of late injury in the irradiated mouse lung using computer 
graphics 
M. Tanabe, T. Furuse, D.R. Rapacchietta and R.F. Kallman 293 
Drug related effects 
Flow cytometric measurement of glutathione in human carcinomas and 
lymphomas 
D. Hedley, A. Hallahan and E. Tripp 291 
The effect of depletion of glutathione on the toxicity of doxorubicin in friend 
leukemia cells with acquired resistance as measured with flow cytometry 
K.W. Trevorrow, T.J. Lampidis and G. Valet 299 
Cell kinetic effects of impaired glutathione de novo synthesis may explain 
clinical signs of 7-glutamyl-cysteine synthetase deficiency 
H. Teubert, T.J. Kavanagh, P.S. Rabinovitch, H. Hoehn and M. Poot 301 
Effects of reduced glutathione on the cell cycle 
G.M. Kaiser, W. Heckl, M. Poot and Η Hoehn 303 
Undisturbed cell proliferation in cis-platinum toxified human PBL's after 
treatment with reduced glutathione 
M. Kubbies, B. Goller, B. Sehetters and W. Albert 305 
Cell kinetic disturbances induced by treatment with 5-azacytidine indicate a 
major role for D N A methylation in the regulation of the cell cycle 
E. M. Weller, J. Koehler, M. Poot, H. Hoehn, P.S. Rabinovitch and 
J.H. Priest 307 
The cell kinetic effects of bleomycin differ in various mammalian cell systems 
G.M. Kaiser, Τ Haaf, R. Friedl, J. Köhler, Η. Hoehn and Μ. Poot 309 
xvi 
Comparison of morphological changes associated with adriamycin resistance in 
murine and human erythroleukemic cells 
J. Dufer, C. Broglio, M.-G. Okiemy, B. Desoize, Y. Carpentier and 
J.-C. Jardillier 311 
Flow cytometric characterization of oxidative processes in neutrophils and 
monocytes with dihydrorhodamine 123, 2 ' ,7'-dichlorofluorescin and 
hydroethidine 
G. Rothe and G. Valet 313 
Differential action of caffeine on exogenous as opposed to endogenous cell cycle 
lesions 
G. Bretzeh Η Seyschab, D. Schindler, R. Friedl and H. Hoehn 315 
Monitoring of the cytostatic effect of chemotherapy in oral carcinoma by D N A 
flow cytometry and in vitro bromodeoxyuridine labelling 
J. Hemmer 317 
Index of authors 319 
Subject index 325 
(ς; 1990 Ehevier Science Publishers Β. V. (Biomedical Division) 
Advances in analytical cellular pathology. G. Burger et al, eds. 71 
INTERPHASE CYTOGENETICS OF PRECANCEROUS AND NEOPLASTIC HUMAN TESTICULAR GERM 
CELLS 
HEINRICH WALT, PATRICIA EMMERICH, ANNA JAUCH, THOMAS CREMER 
Department of Gynecology and O b s t e t r i c s , U n i v e r s i t y H o s p i t a l , CH-8091 Zürich, 
Switzerland. 
I n s t i t u t e of Human Genetics and Anthropology, U n i v e r s i t y of Heidelberg, 
D-6900 Heidelberg. 
INTRODUCTION 
The usefulness of a new approach, termed interphase cytogenetics ( 1 ) , was 
r e c e n t l y demonstrated i n st u d i e s of malignant s o l i d tumors by the detection 
of numerical and s t r u c t u r a l a berrations of s p e c i f i c chromosomes i n n u c l e i 
from i n v i t r o c u l t i v a t e d neuroectodermal tumor c e l l l i n e s ( 2 ) . We applied 
t h i s approach to paraffin-embedded t i s s u e s e c t i o n s using a b i o t i n - l a b e l e d DNA 
probe, s p e c i f i c f o r l q l 2 ( 3 ) , to i n v e s t i g a t e whether a numerical aberration 
of t h i s region i s a l s o present i n primary s u r g i c a l tumor t i s s u e and i n 
precancerous c e l l s ( c a r c i n o m a - i n - s i t u , C I S ) . Furthermore a protocol f o r the 
in s i t u h y b r i d i z a t i o n of the l q l 2 - s p e c i f i c probe to i s o l a t e d n u c l e i i n 
suspension allowed us to i n v e s t i g a t e premeiotic germ c e l l s , present i n semen 
from p a t i e n t s with f e r t i l i t y problems or manifest germ c e l l tumors. 
MATERIAL AND METHODS 
They were described elsewhere: 
Xenografts. Walt et a l . ( 4 ) . 
C e l l c u l t u r e s . Hofmann et a l . ( 5 ) . 
Preparation of semen samples. Jauch et a l . ( 6 ) . 
Tissue preparation. Emmerich et a l . ( 7 ) . 
DNA probe. Cooke and Hindley ( 3 ) . 
Hybridization techniques. Jauch et a l . ( 6 ) , Emmerich e t a l . ( 7 ) . 
RESULTS AND DISCUSSION 
Metaphase spreads and interphase n u c l e i from c e l l l i n e s of t e s t i c u l a r 
tumors showed i n 80% three h y b r i d i z a t i o n s i g n a l s ( F i g . l a ) . I n t i s s u e 
s e c t i o n s from corresponding xenografts, trisomy f or the region l q l 2 could be 
confirmed ( F i g . l b ) . In s i t u i n v e s t i g a t i o n s of primary t i s s u e from p a t i e n t s 
with germ c e l l tumors showed that both tumor c e l l s and CIS c e l l s , found 
adjacent to the manifest tumor, often (CIS 30%) contained n u c l e i with three 
h y b r i d i z a t i o n s i g n a l s ( F i g . l c , d ) . 
With above approaches we hope to e s t a b l i s h new avenues i n order to recognize 
e a r l i e s t stages of human t e s t i c u l a r germ c e l l tumors. 
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F i g . l a - e . Various specimens a f t e r i n s i t u h y b r i d i z a t i o n with b i o t i n y l a t e d 
probe pUC1.77 and peroxidase-detection. a: Metaphase of a malignant 
t e s t i c u l a r germ c e l l from a tumor c e l l l i n e , b-d: P a r a f f i n s e c t i o n through a 
xenograft ( b ) ; a human t e s t i c u l a r teratocarcinoma ( c a r t i l a g e , c ) ; a 
seminiferous tubule with CIS ( d ) . e: E x f o l i a t e d premeiotic germ c e l l s from 
semen of a p a t i e n t with Oligo-astheno-terato-zoospermia. A l l specimens show 
c e l l s with increased numbers of chromosome 1. 
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